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Title ; METHOD OF CRYSTALLIZING AMORPHOUS SILICON THIN FILM 

Abstract 

The present invention is related to a crystallization method of an 
amorphous silicon thin film. For the benefit of conducting both a 
dehydrogenation process and a crystallization process at the same time 
using a laser, a laser pulse beam is scanned and overlapped in a certain 
ratio when crystallizing the amorphous silicon thin film. Variation of 
energy density for each laser pulse beam is minimized in a range of 
increasing an energy density. Moreover, to prevent the damage of thin 
film during dehydrogenation, a beam profile and a scanning distance for 
moving each laser beam are controlled, so that the dehydrogenation and 
melt-crystallization are conducted at the same time. In the present 
invention, since both the dehydrogenation process and the crystallization 
process are conducted simultaneously, additional processes and 
apparatuses for the dehydrogenation can be omitted when crystallizing 
the amorphous silicon thin film. As a result, it is possible to simplify the 
fabrication process and to reduce the process time. 
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^ i'SS dISl ^eiE ^"-SJ-S IStF^f^ a^aOii 5h*^ aiOI73S AFg^ra 

^§th S§t SAIOil StS'^^ <^ 2i£^ SF:?! ^ItFOI, aiOIT^ 1± ^§2J S^dlgS ^3Ha5FS 

i^^ss disi- ^'£15 ^'^m ^^m\^ a^^Qii sioiAi, mm sAn^goii si^ra oiiuai 
gE s:?hs^(HiAi 2f mm m± m\ im (Hiu;q&'£2i ^mmm a^mra a^^^rhoii 2^t^ efsfsi 
^6^01 iSuh^iF mm g& oi§5h= r^aaois g^^^s i^^^im ssai- 

^1 §Aioii stsmoi, *^ aoiTa s i3Hy£s &^4^itF s§2f iitf mm § 

AJM StH^^^^^^SiCHAI, &^^±tF 5va§ assj SSGIU §-d|7f 4SefE|?| [fflSOil JiliSSS & 
^afoH3. SlAI2!-g S-^Aia 4 SIQ. 

91*^ ES 

E 23 = ^^°J «l 1 ^'AlOflOII aoiTa ^SEJ^'g ^"^tVX E3 

E 3g §EH2| 713011 EJSK)) S^ith Sfg %, aio|75) igS^t.^ ^£15 A^En 

E 4g a [[^ 5Hg*h oiiLHAl gE5i aiOWg 1^4:t2F£F l§tH gAIM 4'£l^ ^^^f 

21 ^EH 

E 5S s ^►sou I1(HIUAI^'E2J 310173^ l-^iS SS2f gga ggg SAIWI 4'EI5 

E 63 e a^«oj ji, 2 ^'AlOflOfl aiO|73 gjoj ^SSh7l ES 

£ 7° a ^^«o^| 2j5h01 IStFS ^£15 atSiSJ 4=ii^lfg gS§|-7l *lt^ ES 

S3 Si 

S dISl ^£15 B{-5f(ajiiorphous silicon layer)! lgSI6F3 S,^Ofl Sftt 1§I. i§ 

§^ SSO^'S 7h733 aOI^ U( laser beaiD)^ Af§SH31 ^^±t!t §§3f 1§SF S§g §A|Oil 

s«sh3 HISS ^Ei5 B«is l§t^s^3 2100. 

yi§i ^£15 ^^^oii aoi^ (H1U73S §g5ra, disi ^£i5S §es ^, a^t es ns^a 

SAj ^§t|£!D. 01 OB §§£173 StS xvs IgtijOl Al|E(seed)7h EJCH gg S§5B7|^Af g §gg 
gSi.^£S^ l§tF7|- Oi^OISC^. 01 Oil, §#S 4'£ie2| Oia 5011 -WIE^I- IAI Q^^sjo^ Ajg£| 

sssw as Q3§ 4'a20i ej^ie t.K:>. cn§ ^a^s oi2> ^1 oia;H2j issx^soi s 

gSHJI l§iEI3 210171 tieSOfl. i§gX^ Zf^fOll QiSra HFgaa (boundary)! 7WI2 2iQ. Oieitf 
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Dsg ^aei ays^2s s^ou^ ^^jptf pisg if a^g d[f gai |2[ 

SKflOt 3m°l a^S□^l S2} (srain btwndary effect)(Hl Sift ST^I IfflSM ?HHI0i5:| 0|§E7t 

CHS ^SiS ^E^Ti±E\m 7blSF= 2!S5A|§X|0flAj= 715 ^ PECVD(Plasaa Ertwrical 
Chemical Vapor Deposit icn)Ofl SJSKfl UlSl ^SIS Smt *, 01 HlSf ^35 Jf^f BU 

>:(fumance) mm ^E, mm OiyilSHDl ISt^Al?) evovsgxi^iasi MStHI^. 

saH°i Jim ^o\M. uigi ^Ei5 ^^^s isast^ ^ssf^ ufsa- woi stiSQ. 

°) li^ spoils s^Af, ot isxgsoj *fO£, ^Bjg ui§S ^aS awK3i §*rsD. 

eisawvg a° Igtm^MJW, CHS ^^^^og ggtttlCf. Ol g?. waists ^ISHM 

furrmnc8g2F liia ifiSE, 1^4^! mna 2,' sAiif laZ' 

fumanceSSh -sxiEl §dll OISSh= g^Ofl 1 §§ 53(H1 S^Oil ^^§2f &S &m 

OPISQ. 

SI 2 s^s bisi ^'as s^^- mi, ^ ^wi *^ifs t[s.m lpcvdclos 

Pressure Chemical Vapor Deposit ion)S S*r*f § aOiSS iAtSKS bigg ^aS ef^iS S§ 

ggsfef^ g^goicf. 01 bisi 4'as at^MHsi 4=i7F sj:?] migoii aj-sf sgoi 7igoi}qxi 
1^ igttl 2ia 5aU IliMiM sll} i^oSe s§ sE^t ef sooxgs qi^£s ^owi^i 
aflSM sa:?iS2j eat iaisra, caaAj ^asonAi t^iri biss 

^aS BfSJi as'^^ 4 21= 3^21 g-bl2f 7IS :?H^'OI gfiSHIh. 

a ^"gs Higg 4'E|s a^Di^i g-4:itf ggif i§i|. gAIOii 2t»%' 4= 2iS ?H<3S iSKI- 

^1 ym= mm AFesra 4=ia^i mgi ^a^ g4=:ts^ ^' issi-oi-a 3101 

B 310173 S iME^^°J OilUAjgE §y[^m\M^ OflUT;! 7IS:J|1 S^S^^W1 §MU, H 

OilAISJ gg^H^l SSSS-W, bigl ^ae ShSf*h ^tfSS (HIUAIS S^siog ggohOI 

e^gvoj ^^aoi 4=±m mmM9\ii bmqw s§s^ ^^si sts^ta 23010. 

e ^^s^ Higa ^a^ofl ig^j ESSIES I'TOs m\M as ^?Hy a^<^^£s sAtsra, *i asj 

±?Ha §g^s s<^ib2^ sg]2^ iga sgs sakhi stsmoi bigi ^ast igtfSF^ &aoi 

Q. 

H i^sg aiojsi sfi iS2i sgbiss ii?Ha&f^ bigi ^ae ^^9,^s igasF^ 
^^soii SioiAi, ^^■?\ mm 5A^a^^o^l aisroi muxi^e s^ra^wiAi^.^^ Si 
§ oiiuAi^Esj stuM 5!it^e^ol &4^i(Hi 2Jt^ a«f£j ^^rai Sis.m mm s iSiFga^ a 
oiT^i olg5^^ ±?Haoii &^^^£s i^4=±tt sg2^ lgt^ §gs sakm 2^§ts bi 
§1 ^'ast l§s^e^^ i,^soid. 

bigi! 4'a5 ^^5f2j igif^ ^'■5^011 aioi73 si 3.kmsi^M ^g a?i2j ig& oiiUTas s 
gsra gt^^EHS srs $oii, igtw?is ]ihgt ?i*!i:f. s^sjsj s?. yi°f^A?iR.^=r^F 

PECVOtHl : ■ ~" ■■"■"^ ^ ir«-.-n. ^x-i. ^toci A«:ini cirL 

[iFaAi t 

Ol-OI W^^-^, 0 = = .^.M ^<=.^ ^ = - 

Oil m^±Mm 91*^ 7^nuJ\2i amis 5A^e^xl ^'BiMAi.^as jHtewi g iggx[| 7m 
Es igssoi ^oiLfe H?i2j oiiuxii aoi73 Si s2o^}^l as, §g4^2i ^as lhoa 
Qif^j ^i:?!- ^i^^£s im^^s^- ^^^m ?7i djsoid-. (e 3s W4 

it}:?t ^22 £S ^fflUAl ^aS ^'^'01 ^fe'S 4'EHl Mas) 

E IS SEHSJ :'ls(HI 2Jt.^aO|7^i MUX|°I =SiDg3fS ^^SM 2J§^ 810179 0||UX12j iSaFS'l g 
geh?l ?ltt E30ID. 

saiej 7itoii M§a aioi73 o^ujisi E^m'MW^ oiiuxigE s^it^oiiAisj miu^^^ 

y[ aa. oi= gEHsj 3°, w^±ti sg# su ^±7^ as bigi 4'a5 h|5,n)ii lgs^ sg 

(HI Ifitt MUXIl Xl^Sjog o|t^01Q. (A)2f %SB^'f ^0173 S OjlU 

7;it a^^^ia^h sliSAi Sr^s bigi ^ae ^^e^oii s^tm as, cnf°i 4^iOii aaoimxi^h 
ssn^sAii, aa^sio^ s^taoi ^'^m ^^^t sq. 

S a^OII A^B^ aiOW 0I1UXI2I =SE^§(B)g OHUXIgE §y[^'^0\\M2\ (J||UXI1E°J ?if f 

ajsTlaa la s^^^s^Q. c&aAi (B)2f ^s mm si bigi ^as ^^^m 

s.Mtm as, 4'a5 ^^^^oi ggan igiras gE:7^ ^fai Hon oja ^asoi gga nii 
a ^as UI2J 4iifE 5^D. E*^, §sa£ oiiuxi^j at^ioi mm eist Af^ooAi^ 
a sh^s ggsjs s•4±t^:'^ 3tisa. ^. b ^'ss oiiuxi^'E s:'FS^oflAi oflUTa^E^i 
syms ^g^s^, bigi ^as ^^eioi ub, ggs ^as msj ^dbt^im sithshi, oi 
IIH2I 4^i7f ars oflujqs 5«7fl i^£MAN, bjgg ^ae msi ga^^s sgs^ 

It^ aOHH ai^«S SOP! 9l5liAd= S ^'^m mS =Sii>^'(B)Ofl as b^2^ ^1, OflUXl^ 
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r ^ 

£ g:?ra^oflAi2j ofluxigEEj gissm, eooua gssi ssuiis 7^stt,t.^ laq-^^ 
^i^^m a^mTL 4^00 sj*? 4= iJi mm a & aow wuxi etn 

(HIUXI g£M [D^S eD0ISg,'3 iSi&^'g EAI*^ 20ia. :'FM§2J £gs 331 g2J UHl 
1 99% SAJtt ^0173 gej ^CHXIS, bIsOfl 2|oH51 Sl!aOI# 

^ 4i 2iQ. Aflg^g mm ^'£1 iAI*^ 2!0|Q. 

£S(HI SAI*^ b^2^ aOI, AS HISS ^35 ^^^voj 5301 ^71 Al^fe OflUXl C& 
^9 g§( lateral growth)OI AI^S OflUXI gE73gO|Dl, 0^ a§S?J2J 3711 IBOnogSS 9|# 
4= 2tS XlgOICH, B= bISl ^EI5 ^'■511 iETil 4= MUX! §£7ngOIQ. 

oiluxi g£?^ A~c2i mm Ai-ssia hi§i ^'ei5 ^^^vg 5A^5^& g?MS muxi % 

MSj axi 2^:?| [fljg(HI ^El^ ;il33)W S§EJX1 S^OFAl IggSE iwycK 

taEIAI ^'£1^21 ISaTJE &^¥ ?ll30fl 4^i£ Oih §E iJSaOl 21^ ^W>\ SQ. OlUXl 1 

c-FSj aowgi bi§§ ^'eis y^ei-s 5A^5^^ s^on^ aiai^j ^^eh^ iss^^j ^ss^oi 
oi^oiTa »§oi ^mun. 4:iofl sj*^ ^^►e tiej aa. ^, 5301 ^71 ai^^ 

J3, miUXI 1£2J =3 S&OI Oliz §£ SOiUAi i§a7j:7f 400nm§ES 5jPWI 1' 

<iis^^^ g^si^^ %ms)\ rasofl 4^^011 «[°^£j ^^kji sq. oauxi ^'e^f 

6 014^3 aioiTa gji Hisa ^eis hwioh 3?oii= noiiuTai ars ^^ioii sjera afstoi 

a>£fAi a ^^soii 2it> mm 3712) oim;q i'£S 7m= aoiTa yjt Ai^sra, £3011 

a3 b^2^ OOUTJIi'E S^FS^MAIEJ OAUXI 7I17IS &5^§^?^l 5«?I> SgHIll g7|-A|g2g 

^'Ei5 ^^^KHi ssEis aioi:q 1! (HIUXI21 ^t^^M a^mra ^^^\ ^£ie ^'-^^wi ? 

£ £ 57h aOI?^ lSt^^ ^'EIS af°^2J SEM AfSlS 011 »3oe5Cf. £ 3S i-^^sn 

2tS3^7;i Sr^s A}.En°j ^EI5 bv5^(H| HOflUXl ^£2J MOtHM S^t^2:S^ a0IE7V ^SEI^ § 4^ 
i(Hl 2J5|| ^^"-S aj-sj-oj ^^EH1 sens ^EIS e|9|2J ^i-EHi UEHJj 310IJ2, £ 4^ 1 CHyiH 

215KD1 l-4=itH at!!^^ *, a 01 73 SI 5A^§^01 lSt^*^ ^ElE ^^^2J 6^H1 UE^y^ 201 £ 
5S B ^'SOil Cr^fi Sf3ti- 7lg7l2J 7^?AI°^ ESul-^l 7^ aOIT^i!* iAFsHS m^±t\ s§m 
IStF SSS lAlOO StStf ^21 ^ElE ^^^^ ^Hl 0111 ICH ^E^y^ 5i01Q. £30ilAI ^ 4 2i 

501, s ^"2011 s =si&gs 7hAi^ aioiTas m^^- s?. &^ii^2^ asin 2^2^ 4'Alt^01 

l§tf?f 1EH2J 3$£h 0fS7WS HH 31'*^ §ggJXH SS5h3Aj ^±DI1 2Jt^ 4'EI5 ^^^^ ^ 
^^01 ^El^ ^% asm^' 4^ ©EI-AJ s ^^ws ieej 1^4ith S§ SIOI 4'Ei5 ei^i-Ej 

£ 6H ^i-ss S 1^31 S!§*h a «i 2 ^'AUSiOil [[^5 Sit!J(top hat) ESnj^t 7^7qs aoi 

73 gSSPI ?ltr £3£M, 2^^^2J MU;q a£(Hl C&S 30173 S2J =5a}^'l £AI1^ 
:?|.g*o, goj LiHIS 99X S^S^S 3^1 fiAItt a^S, a017iig2J \m~>\ ?0|733, 

HllOil °1SH31 S^aOll ^ <i 2ia, AllS^g 0flU7;i g£l ^AIt^ 210IQ. 
£ 6011 SAI*^ \m &0I, A= UIgl ^EIS ^^5^21 5301 ^71 Al^mi^ 0ilU7;i ^£73§0|3, 
*3 SSdateral 9rOTth)01 AjS^Sl^ (WUXl §£^1§0ID1. 0^ a§S7;^2^ 3711 15flntn§£S ?il 
^ 7qg01D1, U|§§ 4'EI5 ^'"^fSJ 53# 1E711 tV=: OilU73 ^'EXjgOID. 

01 ^'AIOIIOIIAIS OflUXj g£7F EOltl-3 aOI73 gl Afg§ra. OUUAI^E g7^S^(}^IA^2j miUXI 711 
7IS S^e^5^7^1 sfl^H SSUIIS S7tAlg£SAI|. efS^Ofl S=E1^ 500173 S OflUTa"] StUl Si 
sfohOI 4i7^ 4'EJ5 afSfOll &I1 §25{2£ ^s^^ ^ ^711 ohS aO|73 g2J 5 

sm^i sBstiQ. ^. n 1 ^AionoiiAi \m ^oi, onuTais s7tg^oiiAi2i oiiu^i stu 

1 g4:tf*H aOW gfi S3*^£g/iN, ^SJ5 HfS}^ 5301 ^71 AlS,t^Kll *3 S§OI Olh S£ % 

oiu^ sssjog l^4:4:t^a^ lst^7^ ^oiues skji 4^4:011 °iti- ef°f2i ^^^aoi isa 

7J1 5SAI3ICK 

::aai 7f^ai3- Esin-S2j g^oii dmo iftii Esi&gs □ ESirfg2j s^ai.^ onuAigE g7i-s 

^(H1A|2J OiiUXI 7!1717t 3D. [&EtA|. S^*^ g 37|2J OflUXl g£S 7WS Sftl 5 

Smi'S 7Wfe aOITa g!S 7f?AloH 5SiI>S# 7WS aOlTB gMD a0173 S2J S:i & OilU^ 
^£ S7H0I 3Q. OEJAl 4^^011 2lt^ ^^5f2| SOI 1^4=±5}£J IgtH lAIOfl 2^^^ 4^ SIS 
0||U7g§E7F 5{CH ESABAl 3 E? (process wind(w)7F S{= 201 ^gOlD. 

E 7c B ^^011 2151-0) fe^4^±SF IStF SgOl Qi§ e|°|2J 4^4:i^ifS 2f2f 

UEta 310ia. 7!5i! IS PECVDOll Siera ISfEiCH &^4^iSF71- SfS ^E15 "^"^ 4it^lfS UEfLH 
H- 7I5>3 IIS ^EJ5 e|°>Oil &4::i5f S§1 S*!!*^ $2J ^EI5 e^°|2J 4^^!.^^ UE>LHI1- 715 
i! IMS ^35 ^4irl:tH StSt^ QM, aODg OiyiKHl %*1 l§t^ S§1 S*S*^ ^21 ^ 

El 3 a?°^2| 4it^lFl UEF3 201 Q, 

E3IHI fi°i dhSf ^1, a£2J i'•4^4:5^ g§S Mtf * 30173 iSa*^ ^2| Qgg ^'35 ^^ej-Sf 
H ^"SWI 215101 l'44:t^2^ l§t^^l §Aimi 2tS*^ ^2J 4'EI5 ^^5^2J 4^^*1-1^^ 712J 

6^7|0flAIS 7h?AI2^ 5SiIFS2f if*S =gia^'2J = 7^73 4'AIOllS^l 101 S ^^Sl Alt5ra7ae.L 

a o>«o| gag sjgsKJ) Q.ots^ ^0121 aOITa @j2) iSI&^'l XflS^^ 4= SiQ. 3 g MS, 
0ilU7q Egi&iiOl (HIUXlgE g7hS^0IIAIS ^S15 e^^iOil a£§ l'•4=4:7^ §01*/ OH? ^ 

*i- 71S7I1 7WE§SH1. 01 *2J OflU^SE gSjOllAJS IStHW SSl5^Es ^TflS UlEHgsioi 
1 A^^" 4s 2JD. ^, OllUXI §E S7FSe!l)flAI°| OflU^ 7ll7|g Sre.^5^7^| SS^H S^Uisl W)\ 
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^1 

1 ^EiS 4i!.0{] 2J£^ ^^^01 ^4±t^2} l§tS SAIQfl S^AI?!^. 

lafliAf ill%§| |||%^#Ef!^ ^^^^ ^^"^^ ^^"^^ ^ 

ij^f -Mil}^^ H,= u^a^^JJ, ^^H^ogA*! , 2121 aO|73 g :^;?Hy£S 

g§2t 1§SF Sgg sAJOfl BnV 4 SiD. OKi-AI S^^ibs}- 5,^St ?|*^ ggOlU 

§ui:'F ^^'a:?i (la^ofl JOisss B^tfsi-s, ssAism esAia 4= siQ s£*f ^'■4:itfe 
ll^oi stiaxi [fflgoii sf^oii =^soi Issfe l^Ji iaa ssAfi^li'^ii 

?| iJHy S§2g 5§2f ISa SSg SAIOIl gsmoj HIS1°^EI51 ilfw^ 

s^t.^ 2. aiow 1^ gsbits i^?Hyms 1^^°^ uig^ ^eis ^% 

[H£t OflL-iXl^EEl ^5fg# 5li5fol-0) l^^iOli ^^^2J S£S a)0|Ai i^EF^'af^^ 

mm ol§5^^ i?Haoi# ^^2.^ sgiiF ggsF §ai(hi jitsm- 

4. §:?*r 2011 SiCHAI. 01ILI73 igEH'S eh^j =gij}goi ^qi Mgoj mgg ^iga 

2011 sioiAi, 4^71 ofluxi Esogoi oiiuxigE §7^s^ollAl^ ^eis hwjoa ^ 



e-4 
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(51)o|nt. CI. • 
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M9) □ (KR) 

\ 1 / Ml < — 1 — ^ ''.'1 O \ i\i 1 / 

(11) s:JHas 
(43) s:jh^» 


^199&-0066360 
1999^08316^ 


(21) gaeis 

(22) mm^Ji 


10-1998-0002240 
1998^01124^ 




(71) gae! 






(72) m'SJlr 






(74) 


e^g^AI §2}? atg*m 1587-5 S5f^^0fm^ 20;/905 




(54) dl§l ^dJS 







s ^'sg Hisi ^£1^ ^ssfshfe gfsoii a§[ 51°^, aioixHM AFgsK)^ m4^±si mssi m 

AIOII 4= 2i£^ oPI ?jof01. aiOIH Si^ §Sb|gg ^3Hy5Fb dlSS e|ovg a 

ssfSF^ gfgoii 2ioiAi. aiom &£! 5Atg.^goii °\o[o\ otiuxi^t si'hs^oiiAi 2,^ aioin m± soil q& OIIM 

5l5^fe ^M9.S. ggSSS 2fSS gAIOII 5!So^0^, & 2121 aiOIXI gj ii:3Hyo^ S4^4i2f 

§§§f sss SAioii ss^^ 4- sioiAi. ?ie^ g£2i g§om §bi:Jh ^arg^i ra^oii sissss b 



£2 



£ IS 131^011 mm aiois ssi Hsnfsaf s a^soii cde aioin gsj nsmgs ssmiJi 

£ 2fe S ^^§21 ;g| 1 ^AIOIIOII caS aiOIXI g2| HSm^S ^S8PI ?lg^ £3 
£ 3S §ai2j 31^011 2Joh01 ^2 3101^ ^§s1& ^dlS e^efoi Afg| 



£ 4S s a^goii msi mm^ wmxi ^esi aioi^gs m^^^sisi mssm mMm ss?^ ^aig &^EH 

£ 5fe S ^^SOII (HSi 30l|L-iX|gE2| aiOIHS 84^4:3 S§JU isa S§S gAIOll ^£1= ^^Qi2\ ^^B^ 



^ ^^gg H|§^ ^El^ amorphous silicon layer)S a§s^6^fe gfgOII Sfg^ ^g|, 4:§ §4^2) HSIIfg 

S :?Hlfe aiOIXH adaser beam)* AFSshW ^4^:4:^ S§2} SSSf SSS SAIOll 5!^§Ffe HISS ^£15 s|BfS g 

§as^fe g^soii 2 01 a. 

Hi§§ ^ais s,^on)ii aioin ssj oiiyii» S3sh2. «i§a ^ai^s gss ^. sfe nsfaaAi asifaa. 
01 an ggsixi asaioi MlE(seed):l^ SOI a§on:JhaAi s saa^ssMi ^ssfi'f oi^oiaa. 

01 (Di, §ss ^ai52i oi£i 2011 MiEiJh §Ai a^^^jEs ^ssn. «§o^:)^l ai§ ^ajsoi s?i£ &a. 
§ ^ass 012} aoi oiei:H2j asa^soi s§5}oi assfsfe soiiji (ihsoii, asgjif 2121011 cHSfoi bfscH£i 

(boundary)S :?Hi:[l 2ia. 0!£igh Da§ ^dlSS S^S2J XHyS^°^ AF§t^ S^OIIte 3|f£|0JS0l agSIfSI 
afSCHdia S3f5f0j0f 5}fe aaiiai d}SCH£l (grain boundary effect)Oil ggfS g^:?! DlgOII 3Hai012| 0IS£:7F 3 

XIS aa§ ^£15 s^a^MgHXIiiiaa ^dlSFfe 2H§HA|§xlOiiAlfe :>ie ^►Oll PECVOCPIasma Enhanced Chemical Vapor 
Deposit ion) Oil disa ^£IS Bvajg gsf^t ^, oi dlSS ^£IS e^sfs IHL|>i(furnance) Oiyi! ^g. aiOIH 

0iyg3}01 aSS^AI?! e^Q|egHX|>:E|o| g^go^ Ahg&O. 

SEH2J 131^011 2i01/y. diss ^£15 avmg l§5}3Ffe g^SS ^^Shfe dhS!} ^01 SSSa. 

n 1 g^SS PECVOdl 2J5h01 dl§§ ^£IS« gSfoFOI efS|g g^gh «, liiSJSFfe SSOiO. PECVD2I g2fo| goQIi 
^ SI m^>g. ^ 15%§E°J ^^I)} 4fEHS diss ^aig e|Q|o| gs^sa. OajAJ. ei^oi g^^a^ 4^4:« 400 

t ol^^o^lA^ gxi£i5f04 aioina ^mm diss ^£i5eisia §g aa§ ^£ig a,^ 

ato£ ^SSgha. 01 g^'^raa ?imoi furnance§3} §»£! §di:?F g2of2, e4=4:« ?l& giH 

£1 §§01 s,' 5Aiz^ §£ a£i:'i ojisoii ^<i^s a ^»di s:jh ^aea. esll ^£IS sfof gj^on =^§01 

^SOIIAIfe furnance§i» giH£l gdlS 0l§8hfe g?0l| % S§ 52J0il 2I8}01 S^dl g^§3f ^&^0I 

o^Piaa. 

:gi 2 g^ag dlSg a^Qis g^i^ oh. e^o^ ^011 4*4:21 t\^m LPCVO(Low pressure Chemical Vapor 

Oeposition)S gafSh S aiOIISS 5Af6}01 dISS ^£|g e^ofg gs ISaSffe g^SOia. 01 g^gS bISi! ^ 
£15 afSfyo] (Qjgoii s^Q| H^OI SHgOiXIXI a:HI a§§H 4^ SiQ. 3eiU LPCVOOII 2|gh S^Ollfe S 

§ SEI^f ^' 500t§£ Oife^ES feOHPI fflgOll ^£i:?l&2| SSS sSIStOI, a<!ihSE V^O. OaAl J3S0||Ai T^^^i. 

a^^s iJniE^ di§§ ^£is aiQig g^sv 4^ gooj jH^^oi asma. 
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^ ^^s^ di§^ ^dis e^Q^oii ^>.^s g§sj ggg g;,|oii o,^ :,H^g Hsif^s :7nifc aioi 

a'S A^§o^ol 4^4:33 diss ^'£is filsvs S4'4:Sf ffi l§£^s^a 501a. 

g ^^ss mm g Hsm^sj ohl-ixi^'e #:>fs«oii-m2i oimii seisMi 6f:HU. n ^2.k)iiai2i ss2}^ 

n SAidi sssf assFa 201D. 

S4^4;2} glJlf aSSf SSS SAIOII S^SK)! tilSS S§a8hfe g^SOID. 

e ^^ss aioin 1^ s» esbie^ ^^Hyshb ?,^ijo^ msa ^ais ^^^^s l§^^5^b gfsoii sioiAi. 
§foi &4=±oii £j§f e^Q^oi ^Afoi oi£s aioiji gi ngnf^iif at aioin gj& oisstfe :i:2Haois sashfe g^^'og 

S§3f l§a S§S SAIOII 5!S6Jfe tilSg ^EISS ^SSfoFfe g^SOIQ. 



diss s^avsi ggsj^ aiaioii aioixi ^^gfo^AI i!i§ b:)|2| g§Sf OilLiXI* ggofW S§^^EH 

s a^g ?oii. s§s^A|^|fc 3f§s ^isia. s&^^!0! diis sais e^etg pecvdoii sa^acH. 01 di 

§S S£IS B^s^oiife i5%§Eo| 4.4.:,^ gfog AhEH:?f ^q. c^ei/H diss SBie s^Q^s iSSfSPI ?i& saisj 
gb|x;oj goQii^ 400tOI4}Of|Ai ^ CHygOII 9^t\Q^ SSS SlU SSSfgSS SS^^Cf. Olb 4^ 

a^ss diss ^eiEoii ho)ilhii°j aiom as 2A^5^xl &g 4^EH0llA^ ^aiE ^^qioi g 

ssa»» :juie^ ss^soi aoiu^ 3:>i2j oiiuxia iJhxi^ aioixj gjs s^sh:>ii aa. ss^^ehsi S£IS moii 

5IH§hfe Q^2| 4=4::Jf ^a^ISS ggSHSMl, ^aie SfOfoii ^^^s ^di ifflgoia. (E 3S g4'4:2H?f 
^OiU>M S£I5 s^aiOl ^^i! ^EHM SOIS) 

E IS sai2i :?i^oii 2ig^ aioin oiiLixi2i Hsm^]iF s ^^soii sist aioin oiiwxisi Esags ^sspi ?igh £a 
oia. 

S5H2I DI^OII Afga aiOIH OUbjXISI HSIIFg(A)8 OIIUXtSE SUFS^OIIAifil OI|LiX|^£2| :)|g:JPf 3Q. Olfe g 

af2i ^4=4iS} g§s hiss ^ai^ e^ovon g§s} g§oii lfi^^ oiiuiia ii^^io 

M ^^o\j\ ?i&oia. (A)2^ H^nfss iiuifc aioin g onmis g^-^^ij^F 5!sa;ti a^s hiss ^ai^ s^oi 
oil S3SMI aa, ai,*°j 4-dtoii asoiimxpF ^efsjo^ s^gosw. ^^^21 g^saoi ^^^\ sa. 

s ^^soii A^gE aioin oiimisj nsnfg{B)g oiiLiiigE s:jfs^oiiai2j oiimii!£2i i\m:im gaisi 2sq as! 
s^e^5^a. coatAH (8)2} hsw^s im^ alolx^ as diss ^'ais eio^on 5Afof:>ii aa, sai^ g§ 
an gssfafe se:)! sfoiAi noii loa ^aiEoi §§s oh §g@ ^ais ui°j ^4:^e 2jd. ^-dboii sea 
b oiiL-ixi2j as}soi 2!:»i offlsoii s^Qf Af«oii;jj«a s^ai 3i¥S S2232J &=^-iba:'h assa. ^. g onLiii 

S£ e:?FS^OI|A| 0«LiX|g£2| g:?F^S ^SSSMI. dISS ^£1^ etovQl gga oh. §gs ^'^s U2| ^4i&gS 

2!?iio}3. 01 g^fe (Hiuxia ^ssmi, diss ^ais a^av UI2I sssjo^ IHIJLHJ2 ^sas 

SS§K)1 4^4:011 2|g^ g^XiejQ. sfSfOll 2A}§fe OlIUXI SSf#§ SI^ISfoK)! 4^4iOII 2J& ^4}S SOHH 

atfss feopi ?ioHAife s aso« Hsiifg(B)oij sei dj2f &^oi , oiiLiiigE e:)F§^oiiA»2i olmiisEsi 
:>is si^sfsm. aioi^a ssy gsuiss ^f^gf seia. ^. ^thss tf^Ai^in 4^4:0ii 21s ^^^s 4^ sie 
^ aioi» a & aiom oiiLija ea§s a^iasta. 
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SEOII OS aiOIHSai n^m^M EA|S^ ^0\Q. D[S.^Si aX!| g,'2| yoiS 99% §S§Jfe HAIgv >!o 

eiioija gsi udl:)^ ?oixis. uisoii simw #a^oi» ^ 4= 2ia. ;yis^s (hiuxi sAish soid. 
EatHi SAish b^2^ aoi. aigi! ^eie ssoi Ai5,^sffe oiiuxi ^'Eiigom. cb s§(iaterai 

growth)0| AlSfSlfe OIlLHIl ^EllgOlffl. Ob 2§SX}2| BJ\m ISOnmlES 9lg Sib XlgOlffl, Gb dlSS ^2J 
E S^Qfg gajil ^ 2ib OIILIXI ^EXIgOID. 

oiiLixi sE:)h A-cei m\xi gjs A^g5^o^ aiss ^as svsfg sAfSFb s^oiib oimxi gE:>^ sssi 3x1 spi 
nHSOii ^£1= s^avo] §§eiji so^A^ i§s§e 4=5!°^ ^wya. cay/d ^eiEsi gssxfs ^jn 

5f¥ ^laoii 4^iJ;E 01^= §E s^aoi 2ib 4^E}i:'f oiimi gE:'F c-foj aioinas digs ^'^m 

mb 3?0)lb 5|Q|o^ A^□|^ ^§ijI}2J ^SSSOI 01^01X4 l§aX}2| *}S0| ^CHUIQ, 4=iiOII °Jt^ ^fe^E >1 

21 ap. ^_ agol ^:)| Aisfsm. oiiu:i:i ^£°] s:'^M a§oi §£ ^wuah 4oonrag!E^ ^ 

23)ni &4'dt:S^2^ ee^^s. goiu^i ohsoii 4^riioii 2is[ sjqj2j 2|s^o| ^^koi oiilhii SE:J^ 

G oi&^ei aioin digg ^di^ s^sfoii sMafb s^oiib 3oiibixis g>8 4=4^011 2jsk)i sfofoi ^o\xi ud^m m 

(DdfAi ^ ^^soii 3s aioii-i gj° :ii§ BD\9i oiiuji gE» :?nib aiom as A^§5^£l, esoii eei d^2^ ^01, 
oiiuxigE sp^^^o^lA^°J oiiuxi :j|g:j|« &9imn sh^h gadigs e:JhAiaosw. ^'aie s^ofoii gggb aioi 

H Oimx|£j ^^D[ ^aiS e^o^OH ^A^s o^3 gg^jo^ e^Q^s ggff >^ oi:)|| g^c|. 

E 3¥Ei E 5:if fid^b ^^si^ ^£ie SEM Af5!SS Olfi SfSloH^a. E 3S S4=4;sf« 51S5^XI S^S 4^ 

EHsj ^ais e|Q|o|| lioiiL-iii g£oj aioixia g^&ESMi aoiEi'h ssab § 4-4^011 210H ^^rs 2^0121 ^eh- ^ 

015 efOfSI ^^EH» U&y! 2011). E 4b §^2| ^ Oiyoil 2|Sf01 ^4^4:S« aiOIH gjg SAfSf 

01 2§Sf& ^aiS e,^a|2| ^^EHM UEiy 20II2. E 5b S ^^SOII CDg S^a^g^ :'IS:)|SI riF^AISh HS»aS DiE ai 

olx^gJs sAfSfoj ssa issj sss saioii Em& ^£ig e,^Q^o| Afem oii» mo\ uayi 2101a. 

9|Qfg issif 4^ o^a. aieiM s ^^ss gssi a4=4;S} sm aoi ^'£i= atsi°i 2ss»m an ^^smi 2§a 
I? 4^ 9ia. 

E 6^ ^^^9 e ^^gg ajg^h a bvgoj 2 ^AlOtlOll (Ua e?5(top hat) n^n^^g ^^x|^ 2||0|H g-g ^ggf:)! 

E^o^. 2^^^2i oiiLixi ^'Eoii me aioixi asi Hsm&'s EAi§t 2101a. Ji^^si bss sai gsi wdia 
99% gas^b s^s HAI& 2SS, aioixHssi Libi:>f ^oiiis, digoii °jmoi gssoi» 4= 91Q. h\s.^b 
mtiii ^EB SAI& .itioia. 

E 6011 5A|s^ ^^2f ^^oi , Ab dl§g evo^oj n^oi Al^f^b OliLiU gEII§0|I2, Cb SSdateral 

grov»th)0| Al^Sb WILiXI ^EXISOIffl, Ob 2§gJXJ2l ISOnrngSS 3\m 4= 2ib IlSOIffl. Fb dISl ^£1 

a atofoj ngg gocjii oimji gEiisoia. 

01 ^AioiiwiAib wiwii SEUF EOlSfoj si\o\x^ as A^§o^g, oiiuxise s:Jhs^oiiAi°i oiiuxi :)|g:j|« &EfSMi sh 

esdigg sy[Mm°^>M. ^'^'o\\ s^ab aioixi a oiiuiisj 32}§s a^^symoi 4^4::)} ^£1= e^gton 
s sfn ga^jo^ 9^Q|g gg^^ oipii aioij^ moj n^nf^s xiis&a. ^, si i ^AioiioiiAi dj 
a aoi, oubixigs s3js^oii<M2j oiiLHii assg aioiJi ag.sesosw. ^£is sfsisi saoi 

Ai^ojoi ssoi 011= §E ^oiub ^mmx\ sa^jo^ g4=4;S2} 2§2f;^ soiue^ o^o^ ^^^m stm 
21 $&^aoi 2§axj» sgAiEja. 
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:)\mJ\D[ Bci. msiM. s^sh m =3} mm^ wiuxi gsg gaj n^nfss aioin as 
A|o^ n^mgg ejioi^ ^^.q aioin gj2j g oiiuxi §:J^sol na. meiM 4^±gsi sfsfsj ^ 

aoi g^±2}a l§a» gAIOII 5!^^^ ^ 2ife OilL^I|^'£:)^ aiOl E^H\M S!E?(process window):)f 5!S 201 
E 7S B ifSOII 2J6K)J &4-4ia} §§3} S§al S§OI QgS ^dlS a^a^oj ^.^.a^sfg 2^2^ UEfyj aoiCI. 

:ji5<y IS PEcvDoii 2j6K)i ssfsiw ^^'ibsfpf ^dis a|Q|o| >.4:gf|fs uamn. ^ais ^Qion 

SIS 5!^& ^21 MEiS e|S|o| >.^§^^s UQUIIl. :)|S<y |||S MdiB ^'QiQW m^^^mm 

aiois oiygoii 2|^^ g§sf smm 5!S§f ^ai^ eio^oj 4=^§^^s ^Eia 3aoia. 

E^oii aei HF2f aoi. g£2i s§g gyi ? alOl;c^ isash ai§ ^aia «^Q^a g ^^goii 2imo\ 

4^:ji(«iai^ :'^?A|o^ n^nf^iif ess Hsm^2j ^ ^'AlOl|o^s mo< ^ o^ws Ai#8fsxi°>, s ^^°\ 
aaia ^igstoi ag^th seh2j m\xi gsj Hsiif^g ;aiga^ ^ s^a. n ^ oiim, ohliii 5^^0-01 onyii^'s s 
iJfS^oii/Hfe ^sie BtQioii ^^^01 giE^ m^^Di Bo\m oh^ s^a^§^ D[x\^mmi>. 01 ^21 wmxi^s g 

^oiiAite assfoii S£i8h£^ bicHs^iej 51* Msm ^ 91a. ^. oiiLixi ^'e si'fs^oiiAioj oiiuii :>ig:>i 
» &e^s^?ll 6H^2 gsbims g:'FAig,'°£M{. e^sioii g3£ife aioin g 0IIL-1XI2I asfss sirSfmE^ sasffe 

a^^OII 2|3K)I diss MBiS SfQtS 4^4iOII 2|g[ ^fe^aO| &4-i!iS}2J S§Sf» gAIOII SISAI^iCf. 

s ^ss g4^;JiSf» ?i& gssol aasxi s^i iiH=oii sf^oii ^^soi ?{x\m^ ^^o\\m mx^^.\ s§ai 
21 ±itm 4- 9jiQ. 



MM 

aioiJH gjs oisg ^ais ej-s^oii sM&ogMi. & 2121 aiom a >i3Hy°s ssaj g§sf sss s 

§A|^^g B^AI^ ^ 2ia. S5S0I 5!g£|II lIHgOII m^Oll S^SOI ?IXI3^^ ?50||AJ 

^^IJI SSAI 5^21 g^XIl^ 4- 



1. diss ^aSOII 4;12| ngmgjg :J^J|^ a|o|x^ ma xjhu. «^A.og SAJSHEI. & S52J >:3Hy s§ 

°s e4'4ia i§a ess saioii as5K)i disii ^£iss issjmfe g^g. 

S^S 2. aiOIH g,'S 4;§2| eSdISS ii;3Hymfe g^ilES d|§§ ^aiS s^q^s ISSJSFfe g^SOII Sioj 

A1, aioin g2j 5A}?fsoi! 2jsK)i oiiLiiisE §:?^s^o^lA^ 2,^ aioii-i fi>: goii □sf oimxigE2i aagg si 
©^^011 2igh e^Q^oj ^Afoi SE^ aioiw a H^m^2j 2,^ aiom gjg olS5^fe >;2Hgoi» sasFfe gj<y 
°^ g4-ibs} §§a sss sAiwi disi ^£i5S als^§^b g^g. 

S?ff 3. 2011 sioiAi, 0IIL-1II Msnf^s :'^¥Ale^ H^m^ej 201 ^ssj diss sfs^g 



S^ff 4. S?Sf 2011 2iai/H. OilUXI HSm^S &«! nsHf^S! 2!0l ^S2i bl§§ ^£JS ejBfg gSSSF 
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5. 2WI 9io\M. feoi oimxi ngmsol oiiuxisE s:'^s^o^lA^^ ^ais eiovoii ^^^ol sie^ g 

01 ^goj Higg avQIS S§S^5^^ g^g. 



S 




|4 : ^ 



£B2 



f> 



&• 03 o o n o 




£S4 



£S6 





,1 Aiajg «^ (PECVD) 
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